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DISCUSSION ON " WAVE SHAPE OF CURRENTS IN AN INDIVIDUAL 
ROTOR CONDUCTOR OF A SINGLE-PHASE INDUCTION MOTOR." 
CHICAGO, JUNE 30, 1911. (SEE PROCEEDINGS FOR JUNE, 
1911.) 

(Subject to final revision for the Transactions ) 
Theodore Hoock: Mr. Weichsel's interesting, theoretical 

investigation of the wave shape of currents in a single-phase rotor 
has been made under ideal conditions, i.e., it has been assumed a 
machine without leakage and rotor resistance so that the rotor 
exciting current is equal to the stator exciting current, or in other 
words that the no load current with short circuited rotor is twice 
the no-load current with rotor winding open. The actual measured 
values, however, are smaller than those in the ideal motor, vary
ing between 1.60 to 1.95. The reactance, and especially the rotor 
resistance has a vital influence upon the secondary exciting 
current, reducing it as low as 60 per cent of its theoretical value. 
The derived equations in Mr. Weichsel's paper should, therefore, 
be corrected in figuring the actual amplitude of the current. 
Bearing this in mind it may be found valuable to apply the 
equations in investigating local fields, which are set by the rotor 
currents under certain conditions, and which cause sometimes 
very inconvenient phenomena in the machine. 

A. S. McAllister: The author makes mention of what he 
calls the " Fynn method " of treating alternating-current prob
lems on a basis similar to those of the direct-current motor. 
Just what he intends to cover by the expression " Fynn method " 
is not clear, but since he contrasts it with the Ferraris method of 
resolving the single-phase field into two fields rotating in op
posite directions, it is probable that he means the resolution of 
the field in the single-phase induction motor into two components 
in space and in (approximate) time quadrature. Although this 
method has been employed in the recent publications of Mr. 
Fynn, it seems improper to attribute to him credit for originating 
this method which has long been in use, and was employed by 
others in publications antedating the descriptions by Mr. Fynn. 
An early treatment relating to this method, and possibly the 
first to be published in this country, appeared in the American 
Electrician, in June, 1902, where the qualitative relations were 
accurately presented. 

If by the " Fynn method " the author means the (imaginary) 
separation of the secondary rotor winding into two stationary 
circuits in electrical line with, and in electrical space-quadrature 
to, the primary exciting winding on the stator, as indicated in 
his Fig. 16, then it seems proper to state that this method was 
used by Professor W. S. Franklin in a paper presented before the 
American Institute of Electrical Engineers in May, 1904, as a 
reference to -the TRANSACTIONS for 1904, page 429 will show. 
This method has been used by Mr. Fynn also, but the records 
available to the present writer do not disclose such use by him 
at a date earlier than May 1904. Incidentally, it might be 
noted that this method, as actually used by Mr. Fynn, would 
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indicate a commutated current in the individual rotor conductors 
and hence would not represent the facts which Mr. Weichsel 
discusses unless so modified as to be identical with the method 
described in the American Electrician in June 1902. 

If by the '' Fynn method '' the author means the determination 
of the quantitative relations between the currents existing in 
secondary rotor circuits of the machine known in this country 
as the single-phase induction motor (that is to say, the machine 
operating under load without a commutator), attention should 
be called to certain matters on record. Records that are easily 
available prove conclusively that previous to September 28, 
1906, Mr. Fynn had not developed any method whatsoever for 
accurately representing the relations existing between the cur
rents in the secondary rotor conductors of the single-phase in
duction motor, because on that date he denied the existence of 
the relations which are recognized at the present date as being 
fundamental, and which Mr. Weichsel discusses in the present 
paper. The following quotation from a communication by Mr. 
Fynn in the (London) Electrician, September 28, 1906, will 
make this statement clear: 

" This amounts to saying that the magnetizing current of a 
self-excited, single phase shunt induction motor will be equal to 
twice the magnetizing current required for the transformer 
field only, or to twice the magnetizing current which is taken by 
the motor when standing still with the rotor on open circuit. I 
have stated before, and I repeat now, that no such relation exists 
between the exciting current in the rotor, responsible for the 
motor field, and the exciting current in the stator winding and 
responsible for the transformer field; the former is not repre
sented in the stator winding, accurately or otherwise." . 

This communication was submitted in criticism of an article 
which appeared originally in the Electrical World on August 18, 
1906, which article contained a thoroughly accurate presentation 
of the facts now discussed by Mr. Weichsel. It seems strange 
indeed that this author should have singled out for credit in 
connection with his paper on current relation the one writer 
who has taken pains to deny in print the existence of the funda
mental relations between the currents after they had been cor
rectly treated by others. 

To just whom credit belongs for first proposing the methods 
employed by Mr. Weichsel, it would be very difficult to de
termine, but the facts should not be ignored that such credit 
should not be given to a person merely because he has used such 
methods, and that the pages of the TRANSACTIONS and PRO
CEEDINGS should be free from artificial credit created in this 
manner. 

In submitting these criticisms the present writer wishes merely 
to insure that credit for priority is not improperly bestowed upon 
any one. He has no desire to claim credit for himself or to 
detract from the credit properly belonging to any person. He 
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questions neither the sincerity of Mr. Weichsel nor the originality 
of Mr. Fynn, who, in fact, has made many important contribu
tions to the literature relating to alternating-current motors. 

H. Weichsel: Referring to Mr. Hoock's discussion, I agree 
that on actual single-phase motors, we find the no-load current 
lass than twice the magnetizing current. The factor 2 is only a 
theoretical conclusion, and in the actual machines the total 
no load current is usually about 1.6 to 1.9 times the magnetizing 
current, and this deviation from the factor 2 is caused by two 
factors, namely the ohmic resistance and, the inertia of the 
rotor. 

The relation between no-load current and magnetizing current 
is shown graphically in dia-

1 gram Fig. 1, which is based 
on the assumption that the 
rotor runs exactly at syn
chronisms and with uniform 
speed. 
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FIG. 1 

0-l=e.m.f. impressed on stator winding, whose ohmic re
sistance has been neglected. 

0-2 = magnetizing current corresponding to e.m.f. 0-1. 
0-3 = e.m.f. of transformation in a-a axis of rotor. 
0-4 = e.m.f. of rotation generated in b-b axis of rotor due to 

rotation in main transformer field. 
0-i3 = rotor magnetizing current in b-b axis. 
4-5= is therefore the ohmic drop due to is in b-b axis. It is 

self-evident that 5 lies on a circle over 0-4. 
0-6 = e.m.f. of rotation generated in a-a axis by rotation in field 

produced by current i3. 
0-7 = resultant e.m.f. in a-a axis = resultant of 0-6 and 0-3. 

This resultant e.m.f. must be equal to the ohmic drop 
in axis a-a and is therefor proportional to the rotor 
current in axis a-a, 
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2-8 = primary current counter-balancing the rotor current 
0-7. It will be seen that vector 0-6 equals 7-3 and as 
0-6 is proportional to 0 i3 and 0 iz proportional to 4-5 
it follows that also point 7 lies on a circle over 0-3. 
But 0-7 is proportional to the resultant rotor current 
in axis a-a and which current must be counter-balanced 
by the stator current 2-8. The end of this vector must 
lie therefor on a circle. For the ideal case, that rotor 
has no resistance, the panel 8 moves to 8' and the total 
stator current is 0-8" or 2 times the magnetizing cur
rent. For a finite rotor resistance the stator current 
is 0-8 which according to diagram must be smaller 
than 0-8' or less than 2 times the magnetizing current. 


